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This article reports a meta-analysis of the effects of the presence of others on 
human task performance and physiology. In 241 studies involving nearly 24,000 
subjects, the presence of others had small effects, accounting for .3% to 3% of the 
variance in the typical experiment.. We conclude that (a) the presence of others 
heightens an individual’s physiological arousal only if the individual is performing 
a complex task; (b) the presence of others increases the speed of simple task 
performance and decreases the speed of complex task performance; (c) the pres- 
-ence of others impairs complex performance accuracy and slightly facilitates 
simple performance. accuracy, though the facilitation is vulnerable to the “file 
drawer problem” of unreported null results; and (d) social facilitation effects are 
surprisingly unrelated to the performer’s evaluation apprehension. These meta- 
analytic conclusions are contrasted with conclusions reached by narrative liter- 


Copyright 1983 by the 
American Psychological Association, Inc. 


ature reviews. Implications for theories of social facilitation are discussed. 


Since beginning their study of social influ- 
ence, psychologists have been interested in a 
minimal source of influence: the mere pres- 
ence of others. In the first investigation, Triplett 
(1898) found that adolescents could spin fish- 
ing reels more quickly when in coacting pairs 
than when alone..In other early research, Pes- 
sin (1933) discovered that college students 
made more errors in memorizing nonsense 
syllables if they learned the syllables in front 
of a spectator, From such pioneering efforts, 
a massive research literature grew, a literature 
that has documented social effects on the per- 
formance of myriad tasks. Many researchers 
(following Triplett, 1898) have found that the 
presence of others can facilitate task perfor- 
mance; other investigators (following Pessin, 
1933) have observed that performance can be 
impaired by the presence of others. The pres- 
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ent article reports a quantitative review of 241 
empirical studies on the social facilitation and 
impairment of human task performance. 
Theories of social facilitation provide a frame- 
work for appreciating this wealth of evidence. 


The Drive Theory of Social Facilitation 


Robert Zajonc (1965) appropriated concepts 
from Hull-Spence behavior theory to explain 
social effects on task performance. Hull- 
Spence theory (Hull, 1943; Spence, 1956) rep- 
resents behavior as a multiplicative function 
of habit strength and generalized drive: In 
Hull’s mathematical notation, E = f (H x D), 
where E, H, and D represent excitatory po- 
tential toward a behavior, habit strength, and 
generalized drive, respectively. According to 
the theory, habits are evoked by stimuli. A 
stimulus may evoke a single habit or several 
mutually exclusive habits. Generalized drive 
is an indiscriminant energizer of habits. If the 
stimulus has evoked a single habit, generalized 
drive should increase the probability and speed 
of the corresponding response. If the stimulus 
has evoked a hierarchy of mutually exclusive 
habits, generalized drive should multiply dif- 
ferences in habit strength. This should increase 
the probability of the strongest (i.c., dominant) 
response and decrease the probability of each 
weaker (i.e., subordinate) response. 


265 


266 


Zajonc (1965) suggested that the presence 
of others increases an individual’s level of 
generalized drive (D), enhancing the individ- 
ual’s dominant response tendency more than 
competing response tendencies. A simple 
task, Zajonc reasoned, is a task in which the 
performer’s dominant tendency is to give the 
correct response; a complex task is one in 
which the dominant tendency is toward some 
incorrect response. By enhancing the domi- 
nant response, the presence of others should 
facilitate simple task performance and impair 
complex task performance. In 1965, Zajonc 
cited evidence that was consistent with these 
two predictions; today, drive theory is the 
most widely accepted explanation for the ef- 
fects of the presence of others (Moore & 
Baron, in press). 

Drive theorists disagree about the anteced- 
ents of social drive and about the minimal 
social condition sufficient to trigger the drive. 
Zajonc (1980) interpreted the drive produced 
by the presence of others as an alertness for 
the unexpected, a preparedness to respond 
to the potential actions of others. This drive, 
Zajonc maintained, will be generated by the 
presence of any potentially active other, even 
an other who is not competing with the in- 
dividual, who cannot evaluate the individual, 
and from whom the individual can anticipate 
no reward or punishment. 

Cottrell (1972) argued that the mere pres- 
ence of others will not increase drive. Cottrell 
claimed that the individual learns from so- 
cialization experiences when to anticipate 
positive and negative outcomes by virtue of 
the presence of others. These anticipations, 
rather than the presence of others, constitute 
the immediate source of generalized drive. 
Hence drive should be generated only by others 
who have the potential to evaluate the indi- 
vidual’s performance. Weiss and Miller (1971) 
added that this learned drive is an aversive 
state, an apprehension of others’ negative 
evaluations. 

Sanders, Baron, and Moore (1978) attrib- 
uted social drive to an attentional conflict. 
The individual seeks information regarding 
the adequacy of his or her performance. 
Hence the presence of others who can supply 
social comparison data will attract the per- 
former’s attention, and (as Hollingworth had 
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noted in 1935) attention to such others will 
conflict with attention to the task at hand. 
Sanders, Baron, and Moore (1978) claimed 
this attentional conflict as a source of gen- 
eralized drive. Their distraction-conflict the- 
ory has a counterintuitive appeal because it 
invokes the concept of distraction to explain 
performance facilitation. The presence of 
others, say these theorists, will increase drive 
only if the performer attends to the others 
and this attention conflicts with attention to 
the task. 

Guerin and Innes (1982) offered a similar 
analysis, contending that the individual will 
monitor others when such monitoring is pos- 
sible. Guerin and Innes, however, did not 
attribute social drive to distraction. Rather, 
the presence of others who cannot be visually 
monitored will increase drive, as will the 
presence of others who are unfamiliar, un- 
predictable, or threatening. Drive will not be 
increased by the mere presence of innocuous 
others if those others can periodically be 
monitored. According to this social moni- 
toring theory, the individual should be less 
affected by the presence of coactors than by 
the presence of spectators because coactors 
are more predictable. 


Other Theories 


Psychologists have proposed alternatives to 
the drive theory of social facilitation. Duval 
and Wicklund (1972) offered a nondrive the- 
ory, contending that the presence of others 
heightens a performer’s objective self-aware- 
ness. Theoretically, the self-aware performer 
should note discrepancies between his or her 
task performance and performance ideals 
and should be motivated to reduce these dis- 
crepancies. Duval and Wicklund attributed 
social facilitations of performance to the per- 
former’s efforts at discrepancy reduction. 
Carver and Scheier (1981) characterized such 
efforts as a matching-to-standard, a cyber- 
netic process that entails a negative feedback 
loop. Self-awareness theorists have several 
explanations for social impairments of per- 
formance: dysfunctionally high levels of ef- 
fort (Duval & Wicklund, 1972), diversions 
of attention needed by the task (Wicklund, 
1975), and disengagements from perfor- 
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mance when discrepancies seem impossibly 
large (Carver & Scheier, 1981). These theories 
predict that self-focusing stimuli (like mir- 
rors) should have the same effects on task 
performance as does the presence of others. 

Borrowing some old concepts (see Goff- 
man, 1967; Woolbert, 1916), Bond (1982) 
proposed a self-presentational analysis of so- 
cial facilitation. This analysis contends that 
the performer will be motivated to project an 
image of competence in the presence of oth- 
ers. The presence of others should facilitate 
performance if this image can be sustained. 
However, the performer who infers that he 
or she appears inept will become embar- 
rassed and suffer a social impairment of per- 
formance. The performer, Bond assumed, 
can sustain an image of competence on a sim- 
ple task; that is, a task on which most re- 
sponses are correct. The same performer 
would infer failure on a complex task; that 
is, a task on which most responses are in- 
correct. By linking perceived failure to task 
complexity, this self-presentational analysis 
follows drive theory in predicting the social 
facilitation of simple performances and the 
social impairment of complex performances, 
The theories, though, make different physi- 
ological predictions. Drive theorists who (e.g., 
Zajonc, 1980) equate drive with physiological 
arousal predict that the presence of others 
will invariably increase an individual’s phys- 
iological arousal. The self-presentational 
analysis depicts arousal as a correlate of em- 
barrassment, implying that the presence of 
others should heighten arousal only if the in- 
dividual is attempting a complex (i.e., em- 
barrassing) task (Bond, Note 1). 

Which of these theories is most consistent 
with the results of research? What are the 
effects of the presence of others on task per- 
formance and. physiology? To answer. such 
questions, the student of social facilitation 
turns to literature reviews. 


Existing Reviews 


Many reviews of social facilitation re- 
search have appeared over the years. They 
have differed in scope. Burnham (1910) sum- 
marized the handful of studies that had been 
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conducted prior to his pioneering review. A 
quarter of a century later, Dashiell (1935) 
could cite 15 experiments on adult human 
task performance. Zajonc (1965) included 35 
references in a well-known theoretical review; 
he cited 76 sources in a follow-up review pub- 
lished in 1980. Cottrell (1972) summarized 
55 studies of the social facilitation of human 
and animal behavior. Landers and Mc- 
Cullagh (1976) reviewed 84 experiments on 
human motor performance. Geen and Gange 
(1977) based their social facilitation review 
on 99 studies published between 1965 and 
1977. Blank (Note 2) used 36 older references 
in an unpublished review. In reviews that fo- 
cused on theoretical issues, Sanders (198 1a) 
included 44 studies; Guerin and Innes (1982) 
included 21 studies. 

Reviewers do not agree on the effects of the 
presence of others. Some (e.g., Cottrell 1972; 
Geen & Gange, 1977; Zajonc, 1980) concluded 
that—consistent with drive theory—the pres- 
ence of others facilitates the performance of 
simple tasks and impairs the performance of 
complex tasks. Landers and McCullagh (1976), 
however, maintained that these conclusions are 
valid only for quantitative (i.e., speed or en- 
durance) tasks; the presence of others, they 
say, has no consistent effects on simple or 
complex performance quality. Blank (Note 2) 
drew yet another conclusion from this liter- 
ature: The presence of others often reduces 
simple performance quantity. 

Will others who are merely present influ- 
ence an individual’s task performance, as 
Zajonc claimed? Or must the others, as Cot- 
trell argued, be in a position to evaluate the 
individual’s performance? On this matter, 
reviewers have reached all possible conclu- 
sions. Zajonc (1980) found the mere presence 
of others sufficient to facilitate and impair 
performance; indeed, his mere presence po- 
sition is “consistent with most of the social 
facilitation literature” (Zajonc, 1980, p. 50). 
Sanders (198la, p. 237) cited “numerous 
studies in which the presence of others failed 
to produce social facilitation,” and concluded 
that, relative to Cottrell’s learned drive anal- 
ysis and his own distraction-conflict theory, 
Zajonc’s mere presence position ‘fares least 
well by far” (Sanders, 1981a, p. 244). Landers 
and McCullagh (1976) endorsed the third log- 
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ical alternative, maintaining that the “mere 
presence vs. evaluation apprehension contro- 
versy has evidence to support both sides” (p. 
152). Such disagreements inspire a critical 
scrutiny of existing reviews. 

All reviews of social facilitation to date 
have been narrative reviews. They provide an 
experiment-by-experiment verbal description 
of methods and results, drawing conclusions 
from a logical analysis of the evidence. Re- 
cent reviews (Guerin & Innes, 1982; Sanders, 
198la) supplement these narrative tech- 
niques with a “voting method” of research 
synthesis (Light & Smith, 1971). Such re- 
views categorize each effect of the presence 
of others as significantly favorable to perfor- 
mance, significantly detrimental to perfor- 
mance, or nonsignificant. They count the 
number of effects in each category. If no cat- 
egory receives a plurality of “votes,” the ef- 
fect of the presence of others is said to be 
inconsistent; otherwise, an effect is inferred 
from the winner of the tabulation. 

Existing reviews yield an incomplete de- 
scription of social facilitation and impairment. 
No review to date has specified the method 
by which relevant studies have been located. 
Blank (Note 2) maintained that reviewers have 
selectively omitted pertinent studies. Social 
facilitation reviewers have used the criterion 
of statistical significance in gauging effects of 
the presence of others, though statistical sig- 
nificance depends on sample size in addition 
to the presence of a true effect (Cohen, 1977). 
The “voting method” of research synthesis has 
undesirable statistical properties and is likely 
to lead to conclusions of no effect when effects 
are present (Hedges & Olkin, 1980). At best, 
narrative reviews can reach conclusions about 
the existence, direction, and consistency of so- 
cial facilitation effects. They cannot determine 
the magnitude of those effects. Manstead and 
Semin (1980) questioned the reliability of so- 
cial facilitation, reporting five unsuccessful at- 
tempts to find an effect of audience presence. 
Landers, Bauer, and Feltz (1978) surmised that 
social facilitation effects are so small as to be 
of almost “‘trivial predictive significance,” ac- 
counting for 1% to 3% of the between-subjects 
variance in motor performance and 2% to 5% 
of the between-subjects variance in verbal per- 
formance. However, Landers, Bauer, and Feltz 
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based these conclusions on the results of a 
single study. The size of most social facilitation 
effects is not known. 


An Alternative: Meta-Analysis 


Glass, McGaw, and Smith (1981) described 
an alternative to the narrative literature review, 
a quantitative approach called meta-analysis. 
One begins a meta-analysis by systematically 
searching for all potentially relevant studies. 
The meta-analyst next calculates a measure 
of effect size from each study, then uses sta- 
tistical methods to summarize and make in- 
ferences from the resulting measures. 

Meta-analysis avoids many of the prob- 
lems of the narrative literature review. By in- 
cluding all relevant studies, the technique 
prevents a reviewer's biases from influencing 
the selection of studies to be reviewed (Cooper, 
1982). By analyzing the size of experimental 
effects rather than their statistical signifi- 
cance, the technique avoids the low power of 
the voting method, ensures that conclusions 
will not depend on study sample sizes, and 
allows a combined estimate of effect size. 
With procedures outlined by Rosenthal (1978; 
after Rhine, Pratt, Stuart, Smith, & Green- 
wood, 1940), meta-analysis allows an overall 
test of the reliability of experimental effects. 

In the present article, we report a quanti- 
tative review of research on human social fa- 
cilitation. The review attempts to include all 
studies of human social facilitation written in 
English prior to-1982. It does not cover animal 
studies, The literature on animal social facil- 
itation is large; Clayton (1978) cited 227 ref- 
erences in a recent narrative review. Much of 
this literature is not comparable to the human 
literature. As Tolman (1968) noted, studies of 
animal social facilitation routinely examine 
the influence of others’ behaviors on the in- 
dividual, whereas, studies of human social fa- 
cilitation consider only the influence of others’ 
presence. 


The Present Review 


Sample of Studies 


A search was made for studies of human 
social facilitation. The following sources were 
consulted: Psychological Abstracts (1927- 
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1981), Dissertation Abstracts International 
(Volumes 1-41), Science Citation Index 
(1961-1968), Social Sciences Citation Index 
(1969-1981), ERIC Resources in Education 
(1956-1981), and reference lists in earlier re- 
views (Cottrell, 1972; Dashiell, 1935; Geen 
& Gange, 1977; Guerin & Innes, 1982; Lan- 
ders & McCullagh, 1976; Sanders, 1981a; 
Zajonc, 1965, 1980). All studies that had 
cited key social facilitation research or had 
been indexed under relevant subject headings 
(e.g., audience, coaction, social facilitation) 
or had been cited in previous reviews were 
examined. To be included in the present sam- 
ple, a study had to compare the behavior or 
physiology of humans who were alone to the 
behavior or physiology of humans who were 
in the presence of others. For reasons dis- 
cussed by Cooper (1982), this inclusion cri- 
terion was broadly construed. Subjects were 
regarded as “alone” if an investigator had 
labeled them as such, even if an experimenter 
had been present to observe their perfor- 
mance; subjects were considered to be in “the 
presence of others” if they believed others 
could see them or were in, the room with 
them, even if those others could not be seen. 
The resulting sample included 241 studies of 
the effect of nonactive or coacting others on 


humans (see the Appendix). Excluded from - 


the sample were foreign language studies, an- 
imal studies, studies in which others verbally 
interacted with the subject, and studies in 
which the only dependent measure was a self- 
report. 


Data Extracted From Each Study 


The effects of the presence of others were 
noted in each study. Many studies reported 
more than one effect; in such cases, each ef- 
fect was coded separately, up to a maximum 
of 12 effects from a single article. In all, the 
241 studies yielded 742 effects of the presence 
of others. 

Each effect was measured in three ways: 
as a standardized mean difference 


d= (Mothers present ~ M atone) 
SD 


(Cohen, 1977), as a percentage overlap in 
scores (U, = the percentage of alone subjects 
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whose scores were surpassed by the average 
subject who was in the presence of others; 
Cohen, 1977), and as a standard normal de- 
viate (Z = that standard normal deviate cor- 
responding to the one-tailed p value of the 
experimental effect; Cooper, 1979). For pur- 
poses of analysis, an effect was given a pos- 
itive sign if subjects performed more quickly, 
more accurately, or exhibited a higher level 
of physiological arousal when in the presence 
of others than when alone. Slower perfor- 
mances, worse performances, and lower 
arousal in the presence of others were des- 
ignated by negatively signed effects. Some- 
times researchers report that an effect is “not 
significant” without providing sufficient in- 
formation for computation of an effect size. 
In such instances, an attempt was made to 
ascertain the effect size by contacting the re- 
searcher. Some researchers could not be 
reached; some did not respond. Seventy-eight 
nonsignificant effects remained unexplicated. 
These were assigned an effect size of zero and 
included in the meta-analysis. 

Effects of the presence of others were re- 
lated to 5 procedural variables and 13 sub- 
stantive variables. The procedural variables 
included the following: 

1. Date of study. 

2. Publication status. A study was clas- 
sified as either published or unpublished. 
Doctoral dissertations were classified as un- 
published studies. 

3. Number of subjects. The total number 
of subjects in the study was recorded. 

4. Experimental design. The manipula- 
tion of the presence of others was classified 
as either a between-subjects factor or a within- 
subjects factor (Myers, 1979), 

5. Control condition validity, AIl studies 
in this review included a condition in which 
subjects were ostensibly alone. Depending on 
the validity of this “alone” condition, a study 
was placed into one of three categories: (a) 
No one was in the room with the alone sub- 
ject; (b) someone was in the room with the 
alone subject; or (c) a reader cannot tell 
whether or not someone was in the room with 
the alone subject. These will be termed high, 
low, and unknown control condition validity. 

The substantive variables included the fol- 
lowing: 
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1, Mean subject age. Unless otherwise 
specified, we assumed that the mean age of 
undergraduate subjects was 19. 

2. Proportion of male subjects. If subject 
sex was not specified, we assumed that half 
of the subjects were male. 

3. Number of others. This is the number 
of others present in the experimental condi- 
tion minus the number of others present in 
the alone condition. 

4. Proportion of male others. If unre- 
ported, we assumed that half of the others 
were male. 

5. Role. Others were classified as either 
coactors or audience members. The latter in- 
cluded anyone who was not working on a 
task. 

6. Observer status. Audience members 
were classified as either peers or experts. The 
experimenter was considered an expert, as 
were observers represented as experts and 
observers much older than child subjects. All 
other observers were considered peers. Coac- 
tors—-almost invariably the subject’s peers— 
were excluded from analyses of status. We 
also excluded audience members of unknown 
status. 

7. Familiarity. Depending on their 
preexperimental acquaintance with the sub- 
ject, others were classified as either familiar 
or unfamiliar. Anyone not described as an 
acquaintance of the subject was assumed to 
be unfamiliar. 

8. Visibility of others. Others were clas- 
sified as either visible or not visible to the 
subject. Others positioned directly behind the 
subject were considered not visible, as were 
any others whose face the subject could 
not see. 

9. Visibility of subjects. Subjects were 
classified as either visible or not visible to 
others. If others could not see the subject’s 
face at the time the dependent measure was 
taken, the subject was considered not visible. 

10. Evaluation potential. Others either 
could or could not evaluate the subject’s per- 
formance. In coding evaluation potential, we 
ordinarily adopted researchers’ judgments. 
Occasionally, a researcher assumes that be- 
cause subjects are not informed that their 
performance is being evaluated, others lack 
evaluation potential. The codings do not 
make this assumption. Unless others are 
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clearly unable to evaluate task performance, 
they are presumed to have evaluation poten- 
tial. 

11. Subject anxiety. When reported, we 
noted the subjects mean percentile rank on 
a measure of trait anxiety. 

12. Task complexity. If a researcher de- 
scribed his or her experimental task as simple 
or described it as complex, we adopted this 
judgment. If the researcher offered no such 
description, but other researchers had used 
that task and had agreed on its complexity, 
we adopted their consensus judgment. De- 
spite this attempt to classify all tasks as either 
simple or complex, there were some tasks of 
unknown complexity. 

13. Dependent measure. Studies exam- 
ined social effects on four types of dependent 
measure: physiology, performance quantity 
(or speed), performance quality (or accu- 
racy), and miscellaneous dependent mea- 
sures. Physiological measures included gal- 
vanic skin response (GSR), heartrate, and 
palmar sweating. Performance quantity mea- 
sures included latency to respond, time to 
complete an extended behavior, and number 
of responses per unit time (i.e., response 
rate). Performance quality measures in- 
cluded trials to criterion and number (or pro- 
portion) of errors. The rare measure that in- 
volved both quantity and quality of perfor- 
mance was classified as a quantity measure. 

As a reliability check, two raters indepen- 
dently coded the substantive variables in five 
randomly selected studies. The check re- 
vealed a satisfactory level of reliability; the 
two raters agreed in 93.3% of their codings. 
The inclusion of procedural variables in this 
check yielded a higher rate of agreement. 


Characteristics of the Sample 


The literature search yielded 241 studies 
of social facilitation: 202 published studies 
and 39 unpublished studies. The 202 pub- 
lished studies had appeared in 50 different 
journals and 3 books. Thirty-five of the 39 
unpublished studies were master’s or doctoral 
theses. Of the 241 studies, 205 were dated 
1965 or later; the earliest was dated 1898. 
Seventy-nine studies examined the effect of 
coacting others; 162 investigated the effect of 
observers. A total of 23,970 subjects partic- 
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ipated in these studies. Thirty-seven percent 
of the subjects were female; 46% were male. 
Researchers did not report the sex of 17% of 
the subjects. 

Markus (1978) criticized social facilitation 
research, noting that an experimenter is often 
present to observe the performance of sub- 
jects claimed to be alone. Her critique is 
broadly applicable: In only 100 of the 241 
studies reviewed did the author state that the 
experimenter was in a different room from 
the subject when the subject was ostensibly 
“alone.” Interestingly, a higher percentage of 
unpublished. studies met this. validity crite- 
rion than did published studies (48.7% of 
unpublished vs. 40.1% of published studies 
had high validity control conditions). How- 
ever, this difference is not reliable, corrected 
x7(1).= .68, p > .30. In 96 of the 241 studies, 
an experimenter was in the room with the 
“alone” subject; and in 52 of these studies, 
this “alone” subject could see the experi- 
menter! 

Advocates of field research fault social psy- 
chologists for their overreliance on college 
students as participants in research. Surveys 
periodically reveal that undergraduates serve 
as the subjects for about 70% of social psy- 
chological studies published in major jour- 
nals (Higbee, Millard, & Folkman, 1982; 
Schultz, 1969), Consistent with these surveys, 
undergraduates were used as subjects in 
72.3% of the published studies in the present 
review. Interestingly, only. 51.3% of the re- 
view’s unpublished studies used undergrad- 
uate subjects, This is.a reliable difference, 
corrected y?(1) = 5.78, p < .02. 

All 241 of these studies manipulated the 
presence of others: 195.as a between-subjects 
factor, 46. as a within-subjects factor. Some 
of the studies manipulated other variables as 
well: 17 manipulated observer status; 25, 
evaluation potential; and 44 of the 241 stud- 
ies manipulated the complexity of the sub- 
ject’s task. 


Methods of Analysis 


The results of the 241 social facilitation 
studies were combined to provide an aggre- 
gate description of the effects of the presence 
of others, Effects were grouped by dependent 


measure (physiology/performance quantity/. 
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performance quality) and by the complexity- 
of the subject’s task (simple task/complex task/ 
task of unknown complexity). Omitted from 
all analyses were 58 social effects on miscel- 
laneous dependent measures. ! 

Descriptive and inferential methods were 
applied to the remaining effects. Effect sizes 
were displayed in 5-number summaries (Tu- 
key, 1977). These show the lowest effect size 
(min), the highest effect size (max), and effect 
sizes at the first, second, and third quartiles 
(Q,, Mdn, and Q3). Six other summary mea- 
sures were computed: the mean effect size 
(d), a covariance-adjusted mean effect size 
(d’), the mean of the absolute values of effect 
sizes (|d|), the mean percentage of subjects in 
the alone condition whose scores were sur- 
passed by the average subject in the presence 
of others (U3), the unweighted Stouffer meta- 
analytic standard normal deviate (Zma), and 
the fail-safe N. . 

Each effect of the presence of others was 
weighted equally in the means reported be- 
low. Preliminary analyses had applied alter- 
native weighting schemes: one that weighted 
each effect by sample size (see Rosenthal & 
Rubin, 1982), and a second that gave equal - 
weight to each study (regardless of the num- 
ber of effects in the study). These alternative 
analyses yielded mean effect sizes similar to 
the ones reported. Means were covariance 
adjusted for substantive variables | through 
10, which were previously described. 

Results from all the studies were combined 
to determine the unweighted Stouffer meta- 
analytic Z (Rosenthal, 1978). This statistic 
permits computation of the probability that 
the combined effect of the presence of others 
would occur by chance. Credence in a sta- 
tistically reliable meta-analytic Z may be 
compromised by the suspicion that research- 
ers do not report nonsignificant results 
(Greenwald, 1975). Rosenthal (1979) de- 
scribed a method for determining the num- 


‘One of the miscellaneous dependent measures was 
proportion of dominant responses, a measure used on 
pseudorecognition, hidden-word, and word-association 
tasks. Evidence from these tasks has been cited in sup- 
port of the drive theory of social facilitation (Zajonc, 
1980) and in support of a self-presentational analysis 
(Blank, Staff, & Shaver, 1976). Other miscellaneous de- 
pendent measures were derived from studies of nonver- 
bal behavior and aggression. 
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ber of unreported null effects that would be 
needed to reduce a meta-analytic Z to non- 
significance. The larger this “‘fail-safe N,” the 
more confidence one can have in the reli- 
ability of a meta-analytic result. As a rule of 
thumb, Rosenthal suggested that a meta-an- 
alytic Z be regarded as resistant to the “file 
drawer problem” of unreported null results 
if the fail-safe N exceeds 5k + 10, where k 
is the number of reported effects. 


Task Complexity and Dependent Measure 


An initial set of analyses examined the ef- 
fects of the presence of others across all 241 
social facilitation studies. Table | displays these 
effects at their highest level of aggregation: 
across three levels of task complexity and three 
dependent measures. According to Cohen 
(1977), psychologists can consider an effect 
size of .20 as small, an effect size of .50 as 
medium, and one of .80 as large. By these 
criteria, the effects of the presence of others 
are small to medium in size. The largest mean 
effect is a social impairment of complex per- 
formance quality (¢ = —.36). The average sub- 
ject who is in the presence of others performs 
a complex task more accurately than 39% of 
subjects who are alone. Even this largest effect 
accounts for only 3.1% of the between-subjects 
variance in performance quality. The corre- 
sponding median effect of the presence of oth- 
ers accounts for only 1.3% of the variance. 
Cooper and Findley (1982) find much larger 
effects in social psychology textbooks, includ- 
ing a mean effect (d = 1.19) that accounts for 
26.1% of the variance in an average experi- 
ment. 

The effects of the presence of others are 
highly variable, Small mean effect sizes re- 
flect, in part, the large number of effects di- 
rectionally opposite the mean. The propor- 
tion of such directionally opposite effects 
ranges from 17.4% (on physiology during 
simple task performance) to 42.6% (on com- 
plex performance quantity). Averages of the 
absolute values of effect sizes indicate that 
the presence of others accounts for 1.5 to 
11,4% of the between-subjects variance (on 
physiology during simple performance and 
the quantity of performances of unknown 
complexity, respectively). 
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Zajonc’s drive theory (1965, 1980) predicts 
that individuals will invariably experience 
higher levels of arousal in the presence of oth- 
ers; a self-presentational analysis (Bond, 1982; 
Note 1) predicts such arousal only if the in- 
dividual is attempting a complex task. In fact, 
the presence of others has not been shown to 
have a reliable effect on the physiology of per- 
sons performing a simple task (d = .04; Zina = 
.89, ns). This effect remains unreliable (with 
Zma = 1.18) if all unexplicated nonsignificant 
effects are excluded from the analysis. Social 
conditions can affect physiology. Consistent 
with the self-presentational analysis, one of 
the strongest effects of the presence of others 
is to raise the physiological arousal of subjects 
performing a complex task (d = .36; Zma 
than the physiological effect during simple task 
performance, the effects are not reliably 
different (simple vs. complex physiological 
effect on d yields a ¢{[50] = 1.38; on d’, 
t[68} = 1.34).? 

Drive theory (Spence, 1956) predicts that 
the presence of others should increase the 
speed of simple task performance by enhanc- 
ing the correct response. It makes no general 
prediction about social effects on complex 
performance speed. The data reveal that the 
presence of others causes a reliable increase 
in simple performance quantity (d = .32; 
Zma = 12.57, p < 107%) and a reliable re- 
duction in complex performance quantity (d = 
—.20; Zma = —3.91, p < .00005). The latter 
effect is smaller than the former, and this ap- 
parent slowing of complex performances might 
have resulted from the selective reporting of 
significant results (fail-safe N = 160, with 54 
reported effects), Significance tests indicate 
that the presence of others has different effects 
on simple, as opposed to complex, perfor- 
mance quantity (simple vs. complex difference 
on d gives [207] = 4.85, p < 10°°; on d’ gives 
[245] = 3.94, p < .0005). 


? All significance tests reported in this article use or- 
dinary least squares methods. Barely significant results 
should be interpreted with caution because the present 
data set does not satisfy the ordinary least squares as- 
sumption of independence. For a discussion of this issue 
and of the curious role of statistical inference in meta- 
analysis, see Glass, McGaw, and Smith (1981, pp. 197- 
216). 
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Table 1 
Results of All Studies by Dependent Measure and Task Complexity 
5-number? z 2 E Fail-safe 
Task complexity n summary of d- d d’> ld| U; Fie N 
Physiology 
Simple 23 04 03 25 52 89 — 
Man .00 
Q1/Q3 .00/.44 
min/max —1,75/.92 
Complex 29 36 32 .70 58 5:66 213 
Mdn .00 
Q1/Q3 .00/.74 
min/max ~1.37/2.39 
Unknown 30 06 10 39 52 1.16 — 
Mdn .00 
Q1/Q3 —.22/.54 
min/max ‘ —1,24/1.38 
Quantity 
Simple 154 32 29 51 60 12.57 6,183 
Mdn 21 
Q1/Q3 ~.05/.66 
min/max —1.03/2.82 
Complex 54 —.20 ~.18 50 44 —3.91 160 
Mdn —.02 
Q1/Q3 —.58/.16 
min/max ~2,22/1.48 
Unknown 51 21 26 72 57 3.76 137 
Mdn .19 
Qt/O3 ~,24/1,02 
min/max ~2,39/1.90 
Quality 
Simple 112 ll 12 44 54 3.24 194 
Mdn .03 
Q1/Q3 —.18/.41 
min/max —1.73/2.01 i 
Complex 147 —.36 — 36 56 39 —12.36 5,697 
Mdn —.23 
Q1/Q3 —.75/.02 
min/max - —3.24/1.71 : 
Unknown 84 —.25 —.22 .70 45 —5.94 687 
Mdn —.06 
Q1/Q3 —.65/.25 
min/max —3.70/2.26 





Note. n = number of effects; d = mean effect size; d‘ = covariance-adjusted mean effect size; |d| = mean absolute 
effect size, U, = percentage of alone subjects whose performance or arousal level was surpassed by the average 
subject who was in the presence of others; Zma = the unweighted Stouffer meta-analytic Z, a test statistic that follows 
the standard normal distribution. 

a The 5-riumber summary of d shows the lowest effect size (min), the highest effect size (max), and the effect sizes at 
first (Q,), second (Afdn), and third (Q,) quartiles. A positive d indicates that subjects were more aroused, worked more 
quickly, or worked more accurately in the presence of others than when alone. 

® Means were covariance adjusted for the substantive variables 1 through 10 listed in the text. In this table, the 
adjustments were made within dependent measure. In subsequent tables, adjustments were made within dependent 
measure and task complexity; there, multicollinearity prevented adjustment of physiological means. 

€ A Zma Of 1.96 is required for two-tailed significance at the .05 level. The fail-safe N is the number of null effects 
needed to lower a significant Z,, to 1.96, i 
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On quantitative tasks like reel turning 
(Triplett, 1898), researchers monitor only a 
single response, a response that is executed 
with greater or lesser speed. On qualitative 
tasks like verbal learning (Pessin, 1933), they 
monitor several responses: a correct response 
and at least one incorrect response. Accord- 
ing to drive theory (Zajonc, 1965, p. 270; 
following Hull-Spence logic, Spence, 1956, 
pp. 221-236), the presence of others should 
enhance the dominant response to a quali- 
tative task, increasing the probability of the 
correct response if the task is simple and the 
probability of an incorrect response if the 
task is complex. Nondrive theories (Bond, 
1982; Carver & Scheier, 1981) also predict 
that simple performance accuracy will be so- 
cially facilitated and complex performance 
accuracy socially impaired. 

Combining results from all studies, it ap- 
pears that these theories are half right. The 
presence of others does impair complex per- 
formance quality (d = —.36; p < 107? for the 
Zma) and the social effects on performance 
quality do depend on task complexity (simple 
vs. complex difference yields a #[257] = 5.46 
on d, a t{329] = 4.99 on d’, each p < 10°). 
Indeed, task complexity accounts for 14.6% 
of the task-to-task variance in effect sizes. What 
can be questioned is the hypothesized social 
facilitation of simple performance quality. This 
facilitatory effect appears reliable (d = .11, 
p< .005 for the Zma), but nearly 40% of the 
reported effects of the presence of others on 
simple performance quality are negative in 
direction. The apparent facilitation might re- 
sult from a selective reporting of theory-pre- 
dicted results: Adding 194 unreported null ef- 
fects to the 112 results reported would reduce 
this social facilitation to nonsignificance. Ex- 
clusion of unexplicated nonsignificant results 
raises the mean effect size only slightly, from 
.11 to .12. Reliable or not, the facilitatory mean 
effect is quite small; on the average, it accounts 
for only .30% of the performance variance be- 
tween subjects. The mean effect implies that 
the average subject in the presence of others 
performs a simple task less accurately than 
46% of the subjects who are alone. The social 
facilitation of simple performance quality is 
less than one-third the magnitude of the cor- 
responding impairment of complex perfor- 
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mance quality, and this difference in magni- 
tude is itself reliable: on d the difference be- 
tween .36 and_..11 would yield a (257) = 2.88, 
p< .005; on d' the difference between .36 and 
.12 would yield a 2(329) = 2.47, p < .01. Hence 
both the direction and magnitude of social 
effects on performance quality depend on task 
complexity. ; 

Critics may dispute the sample of studies 
on which a meta-analysis is based. Rachman 
and Wilson (1980) criticized a meta-analysis 
of psychotherapy outcomes for including un- 
published studies because such studies are 
not widely accessible. These writers criticize 
a meta-analysis for including poorly con- 
trolled studies, citing the adage of computer 
enthusiasts “Garbage in—garbage out.” To 
allay such skepticism, we summarize in Table 
2 the results of selected studies; published and 
unpublished studies; and studies of high, low, 
and unknown control condition validity. A 
perusal of the table reveals that no major 
conclusions of this meta-analysis would be 
altered by excluding unpublished studies or 
studies of dubious validity. Considering only 
research with high control condition validity, 
the presence of others heightens physiological 
arousal only when subjects are performing 
complex tasks; it impairs complex perfor- 
mance quantity and quality; and it facilitates 
simple performance quantity. In these best- 
controlled studies, as in all studies combined, 
the presence of others has a very small facil- 
itatory effect on simple performance quality, 
an effect that is vulnerable to cancellation by 
unreported null results; fail-safe N for highly 
valid studies is 116. Published studies exhibit 
this same pattern of results, with a fail-safe 
Non simple quality of 133. Publication status 
does appear related to effect sizes. In unpub- 
lished studies, there is no reliable social fa- 
cilitation of simple performance quality 
(Zma = 99). In five of six comparisons (across 
dependent measure and task complexity), 
mean effect sizes are smaller in unpublished 
than in published research. In the sixth com- 
parison (on physiology during simple perfor- 
manice), the effect in unpublished research is 
in an unexpected direction. 

Critics charge that meta-analysis compares 
“apples and oranges” by aggregating concep- 
tually distinct dependent measures (Rach- 
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Table 2 
Results of Selected Studies 
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Simple task Complex task 
Dependent measure n d d Fis no d d Ža 
Published studies 
Physiology 18 „10 1.19 28 37 5.76 
Quantity . 118 36 33 11.78 35 —.37 —.36 —6.51 
Quality 79 d4 11 3.21 Lil — 41 —41 —12.25 
Unpublished studies 
Physiology 5 —.16 —.35 1 .00 00 
Quantity 36 .18 27 468 19 11 09 2.25 
Quality 33 04 10 99 36 —.19 —.18 —3.45 
. Studies with high control condition validity 
Physiology 7 —.12 —.34 12 .20 1.60 
Quantity 59 40 39 9.15 28 —.26 —,21 —3.98 
Quality 51 AB 03 3,55 53 —.47 —47 —8,95 
Studies with low control condition validity 
Physiology 14 13. 1.38 15 53 6.44 
Quantity 70 20 .25 5.56 23 —.19 ~.27 —2.02 
Quality 47 .07 .19 1.54 77 —.27 —.26 -7.24 
Studies with unknown control condition validity 
Physiology . 2 .00 .00 2 .00 ; .00 
Quantity 25 43 31 7.84 3 .20 36 1.19 
Quality 14 .00 08 —.43 17 —.41 —.45 —5.12 


Note. n = number of effects; d = mean effect size; d’ = covariance-adjusted mean effect size; Zma = the unweighted 


Stauffer meta-analytic Z. 


man & Wilson, 1980). Moore and Baron (in 
press) made distinctions among several mea- 
sures of physiological activity in discussing 
the effects of the presence of others. Weiss 
and Miller (1971) distinguished response rate 
(in a free operant paradigm) from response 
latency or completion time (in a discrete 
trials paradigm), noting that Huli-Spence 
theory considered the former to be outside 
its domain. Table 3 displays social effects on 
nine specific dependent measures: three 
physiological measures, three measures of 
performance quantity, and three measures of 
performance quality. 

An analysis of variance (ANOVA) indicates 
that the presence of others does not differ- 
entially affect the three physiological measures. 
Yet only palmar sweating is reliably affected 
by the presence of others. The presence of 


others increases sweating among subjects who 
are performing a complex task (d = .90; Zma = 
7,39, fail-safe N = 106) and among subjects 
who are performing a simple task (d = .24, 
Zma = 2.34), though the latter effect is vul- 
nerable to unreported null results (fail-safe 
N = 6). A statistical analysis reveals differences 
in unadjusted social effects on the three quan- 
titative measures, /(2, 202) = 3.66, p = .027, 
as well as an interaction of the three measures 
with task complexity, #(2,-202) = 3.73, p= 
.026. The interaction indicates that on com- 
plex tasks the presence of others slows com- 
pletion time more than latency or response 
rate (p < .025 for a comparison of the ds), 
whereas on simple tasks the presence of others 
tends to accelerate completion time more than 
latency or rate (p < .10). These differential 
quantitative effects are probably due to un- 
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Disaggregated Dependent Measures in Simple and Complex Tasks 


Simple task 


Complex task 








Dependent measure n a a’ Zna n d d' Zoia 
Physiology 
GSR 5 —.35 —.94 11 22 1.67 
Heartrate 8 .04 —.50 10 .07 1.28 
Palmar sweat 10 24 2.46 8 90 7.39 
Quantity 
Latency 33 05 17 1.35 12 —,36 —,.44 —3.23 
Completion time 21 54 46 8.02 9 —.64 —.41 —5.18 
Response rate 100 .36 31 11.15 33 —.03 ~.06 —.34 
Quality 
Errors 87 AS 12 3.49 104 —.40 —.38 —11.65 
Trials to criterion 9 —.26 —.41 ~2.09 19 —.22 —.20 -2.16 
Other 16 13 33 2.00 24 —31 —.37 —4,40 








Note. GSR = galvanic skin response; n = number of effects; d = mean effect size; d‘ = covariance-adjusted mean 
effect size; Zma = the unweighted Stouffer meta-analytic Z. 


controlled variables. Analyses on covariance- 
adjusted means reveal no differences what- 
soever (each completion time vs. latency/rate 
p > .20). The presence of others does not dif- 
ferentially affect the three measures of per- 
formance quality. In all, Table 3 gives little 
empirical justification for distinguishing 
among different physiological, quantitative, 
and qualitative measures in analyses of social 
facilitation.? 

Skeptics question meta-analytic results by 
citing potentially relevant variables that have 
not been controlled. To anticipate their 
doubts, experiments were examined that con- 
trolled for the effects of all variables except 
for the presence of others and a second vari- 
able of interest. Forty-four studies experi- 
mentally manipulated the complexity of tasks 
subjects performed either alone or before oth- 
ers, This permits a within-study analysis of 
the role of task complexity in social facili- 
tation, an analysis that appears in the upper 
half of Table 4. In 18 studies, an investigator 
measured a given subject’s performance for 
both quantity and quality, allowing the within- 
study quantity/quality analysis that is dis- 
played in the lower half of Table 4. An in- 
spection of the table reveals results that are 
now familiar. When subjects perform a sim- 
ple task, their physiology is not much affected 
by the presence of others; when they attempt 
a complex version of the same task, their 
physiology is more affected. The presence of 


others accelerates performance of a simple 
task while leaving quality in performance on 
that same task unaffected. Performance qual- 
ity is inferior in the presence of others on 
complex tasks. On simple versions of the 
same tasks, there is a minor social facilita- 
tion: less than one-seventh of the complex 
quality impairment. This difference in mag- 
nitude is again statistically reliable. After re- 
versing the sign of the complex quality mean, 
it still differs from the simple quality mean: 
mean = .54 versus .07, (127) = 3.70, p < 
.0005. Correlations across studies that mea- 
sure both quantity and quality reveal that the 
effect of the presence of others on simple 
performance quantity is unrelated to its ef- 
fect on simple performance quality (r = .02, 
ns). There is a positive (if nonreliable) cor- 
relation between social effects on complex 
performance quantity and quality (7 = .45, 
p = .104). 

Many factors besides task complexity and 
dependent measure might influence social 
facilitation effects. Yet meta-analysts Hunter, 
Schmidt, and Jackson (1982) advised against 
a routine search for such variables, observing 


? Analyses similar to those in Tables 6-8 reveal that the 
three physiological measures, the three quantitative mea- 
sures, and the three qualitative measures are not differ- 
entially affected by role, observer status, familiarity, vis- 
ibility of others, visibility of subjects, or evaluation po- 
tential, 
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that all differences among effect sizes may be 
artifactual and may result solely from sam- 
pling error, The meta-analysts present meth- 
ods for analyzing the variation in effect sizes 
and for separating variation due to sampling 


error from variation due to other factors - 


(Hunter, Schmidt, & Jackson, 1982, p. 102). 

Table 5 displays results from Hunter, 
Schmidt, and Jackson’s (1982) analysis of 
artifactual and nonartifactual variation. There 
is considerable nonartifactual variation in the 
effects of the presence of others, even when 
variation is computed within task complexity 
and dependent measure. True, sampling er- 
ror accounts for nearly 91% of the already 
small variation in effects on physiology dur- 
ing simple task performance, but it accounts 
for less than 25% of variation in each of the 
other tabulated effects, And (with the single 
exception of physiology during simple per- 
formance) nonartifactual standard deviations 
in effect size are large, relative to the mean 
effect sizes of Table 1. Results from this anal- 
ysis motivate a search for moderator vari- 
ables. 


Evaluation Potential and Observer Status 


Zajonc (1980) argued that the mere pres- 
ence of nonevaluative others will increase a 
performer's level of drive. Cottrell (1972) re- 
plied that mere presence is not sufficient: 
Only others who can evaluate performance 


Table 4 
The Role of Complexity and Performance 
Measure Within Studies 


Simple Complex 
task task 
Dependent measure n d n d 


Studies that manipulate task complexity 


Physiology 8 .04 8 49 
Quantity 33 31 32 —.19 
Quality 63 .07 66 —.54 


Studies that measure both quantity and quality 


Pysiology 
Quantity. 31 21 14 02 
Quality 31-03. 14 —28 


Note. n = number of effects; d = mean effect size. 
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Table 5 

Artifactual and Nonartifactual Variance in Effect 
Sizes by Task Complexity and 

Dependent Measure 


Variance Variance 
due to corrected 
Observed sampling for sampling 
Dependent variance error error 
measure (a4) (oc) (a) 
Physiology 
Simple .077 .070 .007 
Complex 713 066 647 
Quantity : 
Simple 307 056 251 
Complex 384 .077 307 
Quality 
Simple 301 .075 226 
Complex 486 079 407 





will raise the performer’s drive level. Table 
6 displays results pertinent to this contro- 
versy, depicting the impact of evaluation on 
social facilitation—its impact across all stud- 
ies (the upper half of the table) and in the 25 
studies that experimentally manipulated 
evaluation potential (the lower half of the 
table). 

Table 6 shows that others can affect an in- 
dividual’s performance by their mere pres- 
ence. Both across and within studies, the 
presence of nonevaluative others significantly 
increases simple performance quantity, re- 
duces complex performance quantity, and 
impairs complex performance quality (con- 
sidering all studies, least significant is the 
mere presence effect on complex quantity, 
Zma = —3.95, p < 1074, fail-safe N = 33). 
According to Zajonc, mere presence pro- 
duces these behavioral effects by increasing 
drive. However, a simple performer’s physi- 
ology is unaffected by the mere presence of 
others, and their mere presence may reduce 
the physiological arousal of the individual 
who attempts a complex task (in the 5 re- 
ported effects, for complex physiology, Zima = 
—3,36, p < .0005; though the fail-safe N is 
only 10). 

Cottrell’s (1972) account of social facili- 
tation implies that a performer’s drive level 
should be increased more by the presence of 
evaluative than nonevaluative others. Some 
physiological evidence is consistent with this 
view: In all studies, evaluative others raise a 
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The Role of Evaluation Potential Across and Within Studies 





Simple task 


Complex task 











Dependent measure n d d’ Zina n d d' Zia 
Across all studies 
Physiology 
Evaluation potential 17 .05 1.01 24 55 1.76 
No evaluation potential 6 .00 .04 5 =55 —3.36 
Quantity , 
Evaluation potential 121 .32 35 11.59 43 ~.12 —.12 —2.38 
No evaluation potential 33 3l 18 4.96 11 ~=,52 ~—.53 —3.95 
Quality 
Evaluation potential 87 10 07 2.87 112 ~.37 —.34 —11,12 
No evaluation potential 25 4S 25 1.50 35 ~.32 —.42 —5.43 
Within studies that manipulate evaluation potential 
Physiology 
Evaluation potential 4 00 O01 1 .00 .00 
No evaluation potential 3 Of .06 .00 .00 
Quantity 
Evaluation potential 13 52 5.13 7 ~.18 =1.11 
No evaluation potential 13 .28 2.37 7 ~.36 —2.20 
Quality 
Evaluation potential 7 52 3.43 13 =S —7,59 
No evaluation potential 7 42 249 ` 13 ~.34 3.49 


Note. n = number of effects; d = mean effect size; d’ = covariance-adjusted mean effect size; Zma = the unweighted 


Stouffer meta-analytic Z. 


complex performer’s level of arousal, whereas 
nonevaluative others lower it (evaluation po- 
tential vs. no evaluation potential, p < .05). 
However, evaluation potential does not sig- 
nificantly magnify social effects on perfor- 
mance quantity, performance quality, or 
physiology during simple task performance 
(the largest effect in all studies is on complex 
quantity, where evaluation potential moder- 
ates social impairment, [52] = 1.65, p = .10). 
Directional differences do not support Cot- 
trell’s learned drive analysis: Both across and 
within studies, evaluation potential seems to 
reduce the mean effect of the presence of 
others nearly as often as it magnifies that ef- 
fect. Mean effect sizes in published studies 
and in highly valid studies are identically pat- 
terned to those in all studies. Both published 
and highly valid studies display reliable mere 
presence effects. 

Cottrell assumed that the performer will 
have learned to experience more evaluation 
apprehension in the presence of experts than 
peers, hence experts should more strongly in- 


crease drive. Table 7 displays pertinent results 
across all studies and within the 17 studies 
that manipulated observer status. Relative to 
peers, the expert observers in all studies do 
cause more facilitation of simple performance 
quality, (100) = 2.38, p < .025 on d’. Indeed, 
expert presence clearly benefits simple per- 
formance quality (Zma = 6.84, p < 107!!, Fail- 
safe N = 425), whereas peer presence has no 
effect (Zma = .02). Yet contrary to the learned 
drive account, only peer (not expert) presence 
reliably increases simple performance quantity 
(considering all studies, peer effect yields Zma = 
7.93, p < 107"; expert effect, Zma = 1.26, ns; 
peer vs. expert difference on mean d yields 
t[62] = 2.48, p < .02). Observer status does 
not influence social effects on complex per- 
formances (though only peer presence reliably 
reduces complex quantity), nor does observer 
status significantly moderate the physiological 
consequences of the presence of others (though 
only expert presence increases a complex per- 
former’s arousal). On the whole, this analysis 
of observer status does little to encourage Cot- 
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Complex task 





Table 7 . 

The Role of Observer Status Across and Within Studies 
Simple task 

Dependent measure n d da’ 


Lina n d d’ Zma 


Across all studies 


Physiology 
Expert 11 .10 1.60 18 73 9.05 
Peer 7 02 08 2 —.17 —1.05 
Quantity - 
Expert 38 .07 12 1.26 18 —.09 .08 —1.09 
Peer 26 46 55 7.93 8 —.62 —.61 -4,45 
Quality 
Expert 38 35 29 6.84 56 —.37 —,32 —7.15 
Peer 20 .03 —.14 02 29 —.37 —.42 —6.08 
Within studies that manipulate status 
Physiology 
Expert 4 15 40 0 
Peer 3 lI 92 0 
Quantity 
Expert 5 19 2.58 1 —.38 —1.70 
Peer 5 88 6.48 1 =i74 -3.29 
Quality 
Expert 5 —.18 —2.06 8 = 57 —4.28 
Peer 6 —.10 —1.00 8 =l —.70 


Note. n = number of effects; d = mean effect size; d' = covariance-adjusted mean effect size; Zn, = the unweighted 


Stouffer meta-analytic Z. 


trell’s learned drive account. His account is 
no more encouraged by analyses that exclude 
unpublished studies and studies of dubious 
control condition validity, 


Other Variables 


From their social monitoring theory, Guerin 
and Innes (1982) predicted that a performer 
will exhibit heightened drive only in the pres- 
ence of unpredictable, unfamiliar, or imper- 
ceptible others. Table 8 displays results relevant 
to this theory, documenting the impact of the 
visibility of subjects and the role, familiarity, 
and visibility of others on social facilitation. 

Guerin and Innes presumed that audience 
members are less predictable than coactors; 
hence audience presence should generate more 
drive. In the research to date, audience pres- 
ence heightens a complex performer’s arousal 
more than coactor presence, and audience 
presence causes the greater facilitation of sim- 


ple performance quality (each difference in 
d yields p < .025). Role does not, however, 
influence social effects on complex perfor- 
mance nor social effects on physiology during 
simple performance. Contrary to the social 
monitoring prediction, simple performance 
quantity is only half as facilitated by audience 
as by coactor presence: d= .20 versus .40; 
(152) = —1.81, p = .07. 

According to the social monitoring theory, 
performers should experience heightened drive 
in the presence of unfamiliar but not familiar 
others. This prediction is supported by one 
result: Unfamiliar others increase a complex 
performer’s arousal, whereas familiar others 
do not (familiar vs. unfamiliar difference in 
d yields a p < .05). The presence of familiar 
others may actually reduce a complex per- 
former’s arousal (Zma = ~4.06, p < .00005, 
though the fail-safe Nis only 16), a result which 
corroborates speculations about the calming 
influence of affiliation (Schachter, 1959). Fa- 
miliarity does not moderate social effects on 
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performance quantity, performance quality, or 
physiology during a simple performance. Dis- 
regarding statistical significance, familiar oth- 
ers have smaller effects than unfamiliar others 
in all six of the comparisons in Table 8 (across 
task complexity and dependent measure). 
Guerin and Innes predicted that the pres- 
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ence of nonvisible others will increase a per- 
former’s level of drive and that the presence 
of visible others will not. Physiological arousal 
may be increased more by the presence of 
nonvisible than visible others, though this dif- 
ference does not reach statistical significance 
(p > .20 for both simple and complex tasks). 


Results of All Studies by Four Independent Variables 


Simple task 


Complex task 


Independent variable n d d’ Le: n d d' Zing 
Physiology 
Role 
Coactor 5 —.06 —.56 8 —.41 —3.48 
Audience 18 07 1,30 21 65 8,80 
Familiarity 
Unfamiliar 20 .08 1.91 24 255 8.08 
Familiar 3 —.21 —1.59 5 3:55 —4.06 
Visibility of others 
Not visible 5 18 1.43 9 65 5.49 
Visible 18 .00 25 20 .23 3.14 
Visibility of subjects 
Not visible 2 0} 07 1 72 3.42 
Visible 21 04 91 28 34 5.12 
Quantity 
Role 
Coactor - 83 .40 47 11.92 23 —.08 01 —.62 
Audience 71 .20 3 5.62 31 —.30 —.36 —4.62 
Familiarity 
Unfamiliar 124 33 AS 11.40 41 —.27 —.30 —5.05 
Familiar 30 .24 36 5.30 13 .00 wl 1.02 
Visibility of others 
Not visible 16 —.01 06 —.53 12 —.06 —.09 —.58 
Visible 138 35 34 13.46 42 —.25 —.24 —4.12 
Visibility of subjects 
Not visible 11 42 66 3.76 4 —.48 —.27 2.19 
Visible 143 .31 .29 12.01 50 —.18 —.20 —3.44 
Quality 
Role 
Coactor 41 —.07 —.05 —1.64 39 —.23 —.16 —4,47 
Audience 71 21 .20 5.31 108 —.40 —.43 —11.73 
Familiarity 
Unfamiliar 92 16 10 4.67 120 —.40 —Al -12.27 
Familiar 20 —.I1 16 —2.34 27 —.16 —.13 —2.97 
Visibility of others 
Not visible 17 .19 lS 3.07 23 —.34 —.19 —4.54 
Visible 95 10 16 2.22 124 —.36 —.39 —11.50 
Visibility of subjects 
Not visible 6 35 26 2.09 6 —.45 —,44 —3.81 
Visible 106 .10 10 2.83 141 —.35 —.35 —11.83 


Note. n = number of effects; d = mean effect size; d’ = covariance adjusted mean effect sizes; Zma = the unweighted 


Stouffer meta-analytic Z. 


META-ANALYSIS OF SOCIAL FACILITATION 


The visibility of others clearly does not mod- 
erate social effects on complex performance 
or on simple performance quality. Contra- 
dicting the social monitoring prediction, non- 
visible others have a slightly smaller effect than 
visible others on simple performance quantity 
(d = —.01 vs. .35 for nonvisible vs. visible 
others), 71152) = 2.12, p < .05, though this 
difference is reduced to nonsignificance by a 
covariance adjustment of means, 7(142) = 
1.38. The visibility of subjects has no reliable 
influence on the effects of the presence of 
others, ‘ 

Also of. interest were the relationships of 
social facilitation effects to seven quantitative 
variables: date of study, number of subjects, 
subject age, proportion of male subjects, 
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number of others, proportion of male others, 
and subject anxiety. Table 9 displays perti- 
nent correlation coefficients, which we com- 
puted across the full sample of studies. None 
of the relationships displayed in this table are 
large: Independent variables account for at 
most 14% of the study-to-study variance in 
effect sizes. Social facilitation effects appear 
completely unrelated to study date and to the 
number of subjects in the study. The presence 
of others has a more facilitatory effect on sim- 
ple performance quality the older the subject. 
On simple performance quantity, females are 
slightly more facilitated than males by the 
presence of others. The number of others 
present has no reliable effects on task per- 
formance, and only subjects who are per- 


Correlations of Effect Size (d) With Seven Quantitative Variables 





Simple task Complex task 

Simple Partial* Simple Partial 
Quantitative variable n r r n r oF 

Physiology 
Date of study 23 —.09 29 .21 
Number of subjects 23 14 29 —.22 
Subject age 23 .20 29 19 
% male subjects 23 -11 29 —.24 
Number of others 23 .28 29 .38* 
% male others 23 16 29 —.20 
Subject anxiety 2 8 .23 
Quantity 
Date of study 154 —.07 —.02 54 03 Ot 
Number of subjects 154 —.07 —.16 54 .05 13 
Subject age 154 —16 —.09 53 AZ .03 
% male subjects 154 =13 7 54 Ll —.01 
Number of others 154 03 —.01 54 —.06 02 
% rnale others 154 08 19 54 14 06 
Subject anxiety 6 —.67 4 —.42 ; 
Quality 

Date of study 112 16 13 147 —.13 —13 
Number of subjects 112 =12 —.10 147 .06 05 
Subject age. 112 .21* 21* 147 —.07 —.li 
% male subjects 112 —.18 —.15 147 .10 .03 
Number of others 112 —.10 —.06 147 —.0l —.05 
% male others 112 —.16 —.07 147 .16 12 
Subject anxiety 9 —.02 24 —,03 





Note. n = number of effects. 


® Correlations were partialled for substantive variables { through 10, as noted in the text. Multicollinearity prevented 
the partialling of correlations with physiological effects and with subject anxiety. 


* p< 05. 
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forming complex tasks experience higher lev- 
els of arousal the greater the number of others 
present. Small sample size impedes meta-an- 
alytic inferences about the role of subject 
anxiety in social facilitation. However, anxi- 
ety seems more related to social effects on 
performance quantity than on performance 
quality. 


Discussion 


Narrative reviews were correct in conclud- 
ing that the presence of others impairs one’s 
performance of a complex task. Such tasks 
are performed less accurately, and they seem 
to be performed more slowly when others are 
present. What narrative reviews could not 
note is the small size of these effects: On the 
average, the impairment from the presence 
of others accounts for only 1-3% of the vari- 
ance in subjects’ performances. Social effects 
on complex performances are highly vari- 
able: There is a strong social impairment of 
some complex performances, a social facili- 
tation of others. On the average, the social 
impairment of complex performance speed 
is smaller than the impairment of accuracy. 

Narrative reviews also concluded that the 
presence of others facilitates one’s perfor- 
mance of a simple task. This conclusion is 
partially valid: Subjects do perform simple 
tasks more quickly when others are present. 
However, the presence of others barely affects 
the accuracy of simple task performance. In 
fact, after 112 reported attempts to document 
a social facilitation of simple performance 
accuracy, a reader wary of unreported results 
may wonder whether such a facilitation ex- 
ists. On the average, the presence of others 
accounts for only .30% of the variance in sim- 
ple performance accuracy. This effect is less 
than one-third the size of the social facilita- 
tion of simple performance speed and less 
than one-third the size of the social impair- 
ment of complex performance accuracy. 
Narrative reviews overlooked these differ- 
ences in effect size. 

Having found no social facilitation of sim- 
ple performance, researchers sometimes con- 
clude that a performance ceiling has ob- 
scured the social effect. As an account for a 
single noneffect, this explanation may be 
valid—in, for example, studies of simple ver- 
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bal learning where subjects who are alone 
give 90% correct responses (Bond, 1982). 
However, the notion of a performance ceiling 
would have difficulty explaining the results 
of all research. The explanation would be 
plausible if most researchers had found the 
presence of others to have small facilitatory 
effects, but they did not. Though the averaged 
effect of the presence of others is a slight fa- 
cilitation of simple performance accuracy, a 
number of researchers found moderate-to- 
large social facilitations, and other research- 
ers found moderate-to-large social impair- 
ments. In their wide variability, social effects 
on the accuracy of simple task performance 
do not appear to be minor fluctuations 
around some ceiling-imposed limit. 

One might seek to explain this variability 
by suggesting that some accuracy tasks de- 
scribed as simple in this meta-analysis are, 
in fact, complex. The descriptions of task 
complexity adopted here are those offered by 
researchers. Post hoc reversals of researcher 
description might succeed in fitting observed 
results to theoretical expectation, but such 
reversals threaten to make hypotheses about 
social facilitation untestable tautologies. 
Moreover, post hoc contentions about task 
complexity cannot explain the asymmetry of 
social effects on tasks measured for both 
speed and accuracy. If many of the tasks that 
researchers judged to be simple are, in fact, 
complex, why does the presence of others in- 
crease subjects’ speed in performing those 
very tasks? The asymmetry of social effects 
within tasks suggests that speed and accuracy 
are not interchangeable measures of perfor- 
mance. 

Because they cannot be easily dismissed, 
differences in the size of social facilitation 
effects pose a challenge to prevailing theories. 
According to drive theory (Zajonc, 1965), the 
presence of others energizes a performer’s 
dominant response tendency. Traditional be- 
havior theory (Hull, 1943; Spence, 1956) 
states that this energization should affect both 
response probability and response latency. 
The theory provides no basis for predicting 
different effects of drive on performance 
quantity and quality. A self-awareness ac- 
count (Carver & Scheier, 1981) suggests that 
the presence of others initiates a negative 
feedback loop that should improve perfor- 
mance on simple tasks. Yet, like drive theory, 
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this account makes no differential predic- 
tions about social effects on performance ac- 
curacy and speed. Self-presentational analy- 
ses (cf. Bond, 1982) attribute the social fa- 
cilitation of performance to the performer’s 
active regulation of a public self-image. But 
these analyses provide no basis for assuming 
that the image would be any less served by 
improvements in performance accuracy than 
by increases in performance speed. Early 
writers had distinguished between perfor- 
mance quantity and quality in discussing so- 
cial facilitation (Blank, Note 2). Theorists 
would do well to resurrect this classic dis- 
tinction, while retaining Zajonc’s more re- 
cent distinction between social effects on sim- 
ple and complex tasks. 

Many narrative reviews concluded that the 
presence of others can increase an individ- 
ual’s level of physiological arousal. They 
failed to note that this effect depends on what 
the individual is doing. Meta-analytic results 
reveal that only individuals who are attempt- 
ing complex tasks experience heightened 
arousal in the presence of others. This effect 
on physiology is small, accounting.on the 
average for 3.1% of the variance in arousal 
levels. Palmar sweating, rather than GSR or 
heartrate, is the physiological index affected 
by the presence of others, 

Students of social facilitation debate the 
theoretical significance of physiological mea- 
sures. Zajonc (1980) treated arousal as syn- 
onymous with drive. Given this equation, 
meta-analytic evidence implies that the in- 
dividual who is performing a simple task ev- 
inces no more drive in the presence of others. 
Yet for some reason that individual performs 
more quickly. Sanders (1981b) interpreted 
drive as a hypothetical construct, an entity 
that cannot be directly measured. In this 
characterization, the drive theory of. social 
facilitation could not explain any physiolog- 
ical reaction to the presence of others. For 
some reason, however, those who perform a 
complex task before others exhibit height- 
ened arousal. Carver and Scheier (1981) con- 
tended that palmar sweating reflects an in- 
dividual’s readiness to interact with the en- 


vironment, not the individual’s arousal. But. 


they predicted no less readiness to interact 
with the environment on simple than on 
complex tasks. Bond (Note 1) characterized 
arousal as a correlate of the embarrassment 
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experienced when one perceives failure in 
public. From his self-presentational analysis, 
such failure is perceived only when the in- 
dividual is attempting a task beyond his or 
her abilities (i.e., a complex task). 

Theorists also dispute the role of evalua- 
tion apprehension in producing social facil- 
itation effects. Zajonc (1980) maintained that 
the mere presence of others suffices to influ- 
ence an individual’s physiology and perfor- 
mance; Cottrell (1972) contended that the 
individual will be affected only ifthe presence 
of others raises apprehensions over perfor- 
mance evaluation. Results from this meta- 
analysis favor Zajonc’s mere presence posi- 
tion: Others who lack the potential to eval- 
uate task performance have reliable effects 
on physiological arousal, performance speed, 
and performance accuracy. Humans may in- 
variably feel a “conditioned” evaluation ap- 
prehension when performing in front of oth- 
ers (Moore & Baron, in press), though this 
apprehension may be difficult to distinguish 
from a socially induced alertness (Zajonc, 
1980). 

In a recent narrative review, Geen (1980) 
wrote that “Not even the most dedicated pro- 
ponent of any. of the alternative theories 

. . would deny that evaluation apprehen- 
sion can often be a powerful cause of social 
facilitation in human beings” (p. 75). What 
the proponent would not deny, the accu- 
mulated evidence may. Others who have the 
power to evaluate task performance should 
arouse more apprehension than others who 
lack evaluation potential, but (when all the 
evidence is examined) they have no greater 
effect on an individual’s task performance or 
physiology. Expert audiences should arouse 
more apprehension than peer audiences. Ex- 
perts may have greater effects on physiology 
and performance accuracy than do peers. 
Peers, though, have the larger effect of per- 
formance speed. Despite proponents’ conten- 
tions, evaluation apprehension. does not re- 
liably sum with the presence of others to de- 
termine the size of social effects. 

Sanders, Baron, and Moore (1978) main- 
tained that a conflict between attention to 
one’s task and attention to others generates 
drive. According to their distraction-conflict 
theory, the lower the attentional demands of 
a task, the less conflict the presence of others 
should create (Moore & Baron, in press). 
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Assuming that simple tasks demand minimal 
attention, the theory may help explain why 
the presence of others has so little effect on 
accuracy and physiology in simple task per- 
formance though it might have difficulty ac- 
counting for the larger social effects on simple 
performance speed. Geen (1981) supposed 
that others must be perceptible to be distract- 
ing. Meta-analytic results indicate that—con- 
sistent with social monitoring theory (Guerin 
& Innes, 1982)—others who are impercep- 
tible reliably affect performance accuracy. 
They may, in fact, have a greater physiolog- 
ical impact on the performer than do others 
who can be seen. Distraction-conflict theory 
might explain this evidence if it could dem- 
onstrate that, in the presence of an unseen 
audience, individuals experience an internal 
distraction—a rumination, for instance, over 
unknown audience reactions (Baron, Note 3). 


Conclusions 


Earlier reviews drew some misleading con- 
clusions from the social facilitation literature. 
They did so by excluding large portions of 
the literature from consideration and by 
combining evidence in nonsystematic ways. 
Future reviewers would be well-advised to 
consider all the effects of the presence of oth- 
ers. They should not dismiss unpublished re- 
search as invalid on a priori grounds: In fact, 
unpublished studies sample broader subject 
populations and have better control condi- 
tions than many published experiments. Re- 
viewers should be sensitive to the limitations 
of the “voting method” of research integra- - 
tion (Hedges & Olkin, 1980) and the greater 
limitations of purely narrative techniques 
(Glass, McGaw, & Smith, 1981). 

Theories were constructed to explain ef- 
fects of the presence of others that, on quan- 
titative scrutiny, may not be reliable. These 
theories must be revised to explain why the 
presence of others has so little effect on an 
individual’s accuracy in performing simple 
tasks. They should seek to explain why social 
effects on simple performance speed and on 
complex performance accuracy are larger, 
while acknowledging that even these larger 
effects account for little performance vari- 
ance. 

To accommodate existing evidence, a the- 
ory of human social facilitation must ac- 
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knowledge that an individual can be affected 
by the presence of others even when the oth- 
ers are not visible and even when the others 
lack evaluation potential. Perhaps Zajonc 
(1980) was correct in suggesting that the pres- 
ence of others creates uncertainty and arouses 
an individual’s alertness for the unexpected. 
However, this alertness may not have all the 
behavioral effects of generalized drive. 

Recounting the history of social psychol- 
ogy, Gordon Allport (1954) wrote “The first 
experimental problem—and indeed the only 
problem for the first three decades of exper- 
imental research—was formulated as follows: 
What change in an individual’s normal sol- 
itary performance occurs when other people 
are present?” (p. 46). 

The first experimental problem of social 
psychology has at last received a quantitative 
solution. 
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